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In a series of studies by the senior author (e.g.,
Wittrock, 1963; Wittrock, 1966; Wittfock § Keislar, 1965;
%- - Wittrock, Keislar § Stern, 1964; Wittrock & Twelker,

1964) the transfer of instruction has been studied. In ;
these studies, one main-fiﬁding is that instruction which . ;
é. aims at fhe learning of a few specifics, without_the teach- )

er associating rules to the specifics, does not usually

RSNl g s S e 2

pfoduce transfer to new problems and new situations. In-
‘'struction which associates rules to épecific problems does
? . _ “produce transfer of these ruleé to new situations.

One implication of these studies is that tésts of
tréhsfer should be aﬂ imporfant part of evaluation studies, | - f
because instruction best for some types of transfer is o

different from instruction'adequate for teaching specific

e + - associations. The instruction best for transfer of rules - g

has the learners practice associating the rules to the -~ é

problems and the specifics they are learning.
| In the study reported below we tested the relation- :
. -+ 'ship between instruction and tran;fér described above to

determine if tests of transfer would inflﬁence our evaiua-

tion of instruction differently from tests of learning
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of specifics. If our evaluation of instruction is changed
by including tests of transfer, we should be aware of this
difference and its obvious implications for evaluation
studies. One of these implications is that the tests

used in evaluation studies -should include tests of trans-

fer, if we are interested in how well our students will

use their learning in situations different from those oc-

curring during learning, or in the school classroom.

~
-
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METHOD

Subjects

The 120 fourth graders in this study, 60 boys and 60
girls, were drawn from those children in six classes whose
scores were at the 4.0 grade level or above on the para-
graph reading and comprehepsion subtest of the IoWg Test
of Basic Skills. Four classes came from the Madrona School
\and two classes from the Acacia School, both in the Timber
Elementary School District, Néwbpr? Park, California.

Withiglsex, the children_ﬁere individually'assigned

at random to the four groups in the experiment. Because

"“pf absences, three girls'did not complete the study, reduc-

-ing the N of the study to 117.

Swea

-

one control group. The three treatments differed from

] - each other only in the information given to the children

. with each problem.
\.'» o All three treatment groups wefe always givéh the
. . same problems. In the Rule treafment, each problem was
accOmpanied by a general rule for solving it. Examples

of rules and problems are given below in the section on

P -~ Design | i - T
S »\, . The experimental design included three treatments and

PN & Al Wl et e A
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materials. In the Specific Instructions treatment, the
instructions were written.to emphasize the particular symbols
used with the problems. In the Answerevaroblem treatment,
no rule was given, but for each proBlem to be solved a

sample problem was answered correctly. One-third of the
Control group received rules and examples, one-third
reoeived_speoific instructions and examples, and one-third

. received answered problems.and examples. The Control<group
~differed from the three experimehtalpéroups in' the number

of problems they practiced. As is indicated in Table 1,

the exper1menta1 groups were g1ven 56 problems over a four

o

rday period. The Control group was given only four problems

. on one day.

o

Materials o . .

- "w For the Rule group, four:rules (A,B,C, & D) were‘dsed
.consecutlvely and were then repeated with new problems.

The spec1f1c instructions and answered problems used were

_ different for_each problem. Examples of the materials are.
¢ B | presented on the following pages. The bottom of each page

‘contains the answer to the problem; and . was folded under at

'the line.
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Replace eac;h synBol In the message below with
_ the one that comes two bzefore it In the
sy-nbol alpnabet above.
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Replace cvary othar syubal In the message below
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Replace gvery third symbol in the message below i
‘with the one that comes two gfter it in the ’
symbol alphabet above. i I 3
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g;‘ Procedure
' The procedure is outlined in Table 1.
On Day 1, Ss in the three treatment.groups received

a booklet with two pages of iutroductory material about
cryptograms, four problems (one for each of the four
general rules) which they, worked together W1th E, and
12 problems which they worked alone. The Control group
% | . recelved a booklet conta1n1ng the 1ntroductory material
: and the four problems worked with E. " The Control book-
S lets did not contain the 12 problems to be worked alone.

- One-third of the Control group met in the samevroom with
»\'each of the experimental groups. Control group Ss were‘

dlsmlssed after the f1rst four problems were solved

| pe .',' - . 0n_Days 2 and 3, the Control group received no ma-

terlals. A booklet with 16 problems was given to each

-
-~

subject in each exper1menta1 group on each day

_On Day 4, Ss in the experimental groups received a ’

T VT T e P S ns Ay . e iy

1 ) booklet with 16 problems, the'last eight problems had no
;:‘ . df i "KCR. The Control group recelved booklets with only the

| last‘e;ght problems. These gight problems W1th no KCR |

- B i ~ are the posttest. | |

| On Day 9, Ss-recelved a transfer test which consisted

A '

~.of 18 problems, 12 of them w1th rules given and six without
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rules given. The test was divided into five parts:

‘part 1- four problems using the alphabet with each of

the training rules, rules stated; part 2- four problems

using the training symbols and four new rules, rules

stated; part 3- four problems using the alphabet and

the four new rules from part 2, rules stated; part 4-
four problems using the aiphabet with two training rules

and two of the new rules from part 2, rules not stated;

part 5- two problems using the alphabet and a brand new

rule,'rule not stated.

On_Déx 6, ten days after Day 5, all Ss received a

'~ retention version of the transfer test.

-

Instructions

On Day 1: Ss were given booklets and asked to write

their names and their birthdays. Ss were then given a

starting time.

e T

E read the introduction aloud while Ss followed in

et e e e v

thei; booklets. E paused for questions at the end of tﬁe .
.intrdduction.‘ |
The first problem page was introdu;ed as follows:
"This (pointing to symbol strip) is your symbol alpha-

bet. Your secret message is made up with symbols taken

from thisgrohp.".
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"This (pointing to message) is the secret ﬁessage.
You will write the decoded message on the line below this
‘message." | |
"This (pointing to rule or answered problem) iS your
code to unlock the secret message. Now let's find out
how to use the code."
" At this point the introduction changed for each treat-
‘ment'group. | |
Rule group - "Let's reéd the code and find out how to
use it. Notice the underlined words. Read them carefully."
- . Specific Instructions group - "Let's read Fhe~code
‘;nd find out how to use it."
Answered Problem group - "Let's f1nd out how to use
';his code. Your code consists of a secret message and the
-~.decoded answer fo that messgage. The message below will
be solved in the same way."
Ss were instructed to draw a line from each symbol
in the message to the same symbol in the "alphabét," and
fo’draw a loop from this alphabet symbol to whatever al-
phabet symbol would replace it in 'the message.

This was done with all three treatments, although it

made little sense to the Specific Instructions grbup. The

ereen. —smomtm b ST ss e

et S ey
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message was then decoded and Ss continued working with E - ‘ g
until they finished the fourth problem. '
At the end of each page, E repeated the importance
of crossing off symbols after they were changed, drawing
each symbol directly under the one it was replacing,.and
following the rules carefully.
Ss were also told the importance of not éhanging an-

'swers once they checked with the answer flap. They were

answer underneath the answer line if they wished.

. Upon completion of the fourth problem, control Ss

]

|

‘ _ |

told if they made a mistake they could write the correct ,1

” ';rgte down an ending time and were dismissed. Experimental ;

" S8s continued wgrking on the 12 remaining problems at their }

own pace. Each S was given help if he made a mistake and !

i ~-did not understand why his answer was wrong. Ss were given
ending times as they completed their booklets.

On Days 2 and 3, Ss were given a starting time, re-

minded to read rules carefully and not to change answers

Y s e bt e B

™ once they checked with the correct answer, etc. Ss were |

given ending times when they Completed the last problem.
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On Day 4, Control Ss were given a starting time and
told that they could check the correct answer when they
finished, since the answer flaps were blank. Bxperimenfal
Ss were given a starting time and told that the last eight
pages had blank answer flaps, and that they could check
the answers with E when they finished. All Ss were giveh

ending times when finished and allowed to look at the an-

swer key, without pencils in hand, under E's supervision
and away from Ss still working.

On Days 5 and 6, E read through the transfer test

with Ss before giving a starting time. For rules C and {

" _D (every other changed and every third changed) Ss were

-~

told which letter to begin the change with. No further

,instructions were given.

Upon aompletion of the first 12 problems, Ss raised

" hands and received an ending time for that section. They

then began work on the problems where rules were not stat-

ed. Ss were allowed to give up after five minutes if they %
became too upsat by not having any rules to work with.

At the end of 45 minutes a11 tests were collected. Tests

!

were marked F (finished), G (gave up), and T (tlme up) as

they were turned in. . )

L
. 9
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Results

The dependent variables of the study are: 1learning,
as measured by a posttest; time to take this postﬁest;
transfer to new rules ahd‘problems as measured by the
transfer.test; time to take the transfer test; reteﬁtion

. 0f the ability to transfer as measured by the retest of
transfer called the retention test; and time to take the
'fetention test. There were five sub-scores to'the transfer
test and five sub-scores to its repetition given ten days

“later. Table 2 below summarizes the analyses of variance

- of the six dependent variables of this study. The covariable

-was the reading score on the paragraph reading and compre-
hension subtest of the Iowa Test of Basic Skills.

% From Table 2, the treatment variable is statistically
significant in four tests: posttest, errors; posttest, time;
transfer test, errors; and transfer test, time: The retest
of transfer, called the retention fest below, indicates no .

statistically significant differences for either time or

€érror score.

e ey e e KA ettt VTSP AN
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i . . Table 2 i
P Summary of the Analyses of Covariance of the
] | .

; Dependent Variables )
| |
. :

} % Posttest error score

B  Source ag  ss MS
B Treatment (Between) = 3 - 26.67 8.84  7.62 (p< .01)
B Error (Within) 112 130.65  1.17

‘Total | 115 ° - 157.32 |

¥
-~

I'm

Covariate 1

BB Posttest time v SENSPUE Ry

§ f ) Source - df .88 MS  F |
| Treatment | 3 2940.21 980.07 8.40 (p< .

o
rl
-

- Error 112 13075.42 116.74

|

. .

- Total 115 16015.63

Dol :
j : Covariate 1 /
P g
L > Transfer test - Total error score :
Lo -

D Source df ss 'MS  F

- Treatment 3 70.25 23,42  3.31 (p< .05) ;
L Error * 112 792.18 7.07 ;
- Total 115 862.43. |
. Covariate 1 f
" 1

PAFullToxt Provided by ERIC
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Table 2 (continued)

Transfer test - Total time

Source df - 8§ MS F
Treatment 3 658.48 219.49 3.06 (p< .05)
Error | 112 8027.39 71.67
Total 115 . 8685.87
Covariate 1

Retention fest - Total error score
Source af | ss MS F
" Treatment 3 . 24,91 8.30 0.904 (NS)
- Brror 112 1029.07 9.19
Total - 115  1053.98
Covariate 1 ’
Reteﬁtion test - Total time
Source . | gﬁ S§ MS F
 Treatment . 3 274,28 91.43 .1.103 (NS)
Error 112 9286.34 82.91
Total 115 9560 .62

Covariate R 1
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Table 3

and Retention Tests

Mean Adjusted Errors and Time Scores for the Posttest, Transfer,

e arrer

Posttest | Posttest !

Treatment of of Transfer | Transfer |Retention|Retention ¢}

| Learning | Learning | (errors) (time) | (errors) (time) :

(errors) (time) f

§ Rule 0.70 7.19 2.97 | 31.62 2.76 29.35
| Specific f
| Instructions 0.82 8.30 4.79 34.97 3.90 30.30 g
Answered Problem | 0.58 5.78 4.83 38.31 3.89 33.38 5
Control 1.78 18.46 3.73 34.45 3.47 30.17 J

Comparison tests (Winer, 1962, pp. 65-70) were performed

on the dependent measures, listed in Table 3, to test the

hypothesis that the Rule treatment would produce the greatest

mean transfer but not the greatest learning. The hypothesis

was supported. The Rule treatment produced mean transfer :

greater than did the Specific Instructions treatment (p.<.01)

; ~or the Answered Problem treatment (p.<.01). The Rule group

also required less time to take the transfer test (p.<,01)

ﬁ than did the Answered Problem group.' The other differences

between pairs of treatment means in time to take the transfer é
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test were not statisticall& significant.

The results of comparison tests for the learning posttest

" errors and learning posttest time scores were also consistent

with the above hypothesis. No statistically significanﬁ dif-
ferences were found among the Rule, Specific Instructions, 1
and Answered Problem groups on either of these meésures, ;
indicating that the treatments did not differ in learning to: | )
solve tréining problems. However, the Rule group transferred %

\

to different types of problems better than did the other two o
treatments. | ‘

For the retention data, the comparison tests 1nd1cated
“no statistically significant differences among the means of

the treatment groups, although these differences approach B 1

significance and are in the same direction as those found
on the first transfer test. The Specific Instructions group . é
| ‘and the Answered Problem group increased their mean numbers

F  S of correct items on the retentlon test more than did the Rule
group. This difference among groups may have occurred because 'E
on the first transfer test, the correct rules for answering
12 of the 18 problems were spec1f1ed This transfer test B

represents the first time that the Spec1f1c Instructions group

and the Answered Problem group were given rules. Exposure to

these rules may have helped to improve their scores on the :

; L second transfer .test.
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Discussion

In previous studies by the senior authof; it has been
predicted and found repeatedly that instruction which focuses
upon specific_answeré,and 6n1y the specific answers being
learned, usually produces quick learning of those specifics,
but does not usually produée learning which transfers to ‘ g
different situations. However, in these same studies instruc- |
‘tion which produced learning that transferréd to‘new"situations
associated rules to the specific problems.

In Qtﬁéf words, giving children answered problems or

.~\specific instructions and hoping they will genefate or induce

-
i

‘rules from these specific problems or.instructidns does not

often work well, at least not with many school youngsters of
average ability. Instruction in which the teacher gives rules f
~~-that apply‘to many problems, and associates these rules. to the

problems, has in earlier studies produced transfer of these’

rules to new problems.

Rueifond:iphuiopiml 9. S5Ol ke oot

The same result occurred again in this study. In the -
- ~ Rule treatment each child associated rules with problems.
This training produced transfer to different problems.

In this study, instruction which emphasized rules was

[ as useful as were the other two procedures used if the criterion 1
1 is learning to solve a few problems. On this criterion we
§ | would evaluate any one treatment as-highly as any other treat- N

; - ment. - ‘ ‘ o BN

Es 1
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However, in this study the type of instruction evaluated
best depended upon how general were the'criteria of instrucf
tion. To attain general goals (transfer) instruction that
associated rules with problems was most effective and c;early'
'to be preferred to instruction which focused upon the problems
without rules. Othervrecent work, both with adults ana with
elementary school studentse lends strong support to'these
conclusiens (e.g., Di Vesta § Walls, 1969; Klausmeier'&
'Meinke, 1968; Haslerud 1967' Scandara § Durnin, 1968). How-
ever Werdelln (1966 a § b) reported the 0pp051te result: The
groups given examples were better 1n-retent10n and transfer,
“although worse in the 1earn1ng situation. Thls may be, in

'"part,_a function of the type of transfer problems used.
-Evidence has been presented by Haygeod and Bourne (1965) and
by Scandura and Durnin (1968) that the 1evei of perfermance

on both learhing and transfer tasks depends rather heavily on
’the particular tasks. Haygood and Bourne showed that there
| are significant differences in d1ff1cu1ty among conceptual
‘xrules, and Scandura and Durn1n concluded that performance
on transfer problems depends upon the part1cu1ar dimensions
1nvolved These findings 1nd1cate that careful analysis of

]

" the rules and dlmen51ons 1nvolved in transfer, and their

relative difficulty, is essential to 1nterpret1ng the results

- '

; sequencing of various kinds of rules in instruction may be

i o very important. Scandura (1969) found that 1earning’a

. of transfer studies. There is, in addition, eV1dence that the.

. . .
PGt I N Mt s ety
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specific rule may interfere with the subsequent learning

of a more general one, whereas the reverse did not hnld. Logan
and Wodtke (1968) were concerned with a similar problem because
of the prevalence in classroom instruction in some subjects of

teaching rules-of-thumb (principles of very limited genefality)

for solving sets of problems. They found that édding a rule-of-

thumb after teaching a general principle worsened performance
in transfer tasks but not in tasks using the arithmetical |
.operation trained. This resulf seems to contradict Scandura's
finding, but here the general rule seems not to have been
thoroughly learned first, hence the situation may have en-
couraged the student to learn the restricted rule first. In
;\any(event, there is sufficient evidence that the transfer
“problem in classroom situations is complex enough to demand
careful analfsis, but it is likewise clear that transfer to a
) broad class of problems (remote transfer, extra-scope trans-
fer) demands instruction in terms of general principles al-
though such training is no guarantee that the student will
know where each such principle is to be applied.

For evaluation studies, findings of this study indicate
the need to include transfér_gestslyo measure outcomes of
instruction. Instruction will be evaluated differently if
we include in the evaluation a test of transfer of learning.

Instruction which is best for attaining specific goals may

not produce the bebt results when our goals for learning
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include transfer and problem-solving strategies.

Evaluation and goals for instruction are intimately
related to each other. In evaluation studies, we should
"jnclude tests of transfer, tests of the generality of learning,
if the goals for instruction include affecting students'

behavior in contexts other than those in which the students

learned.
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